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ABSTRACT

Background: Well-being is a state similar to health that incorporates a sense of meaning in an individual's
life. This study introduces the Youth Well-Being Dashboard, a digital platform for enhancing well-being for in-
dividuals aged 18-24.

Methodology: Over six months, a pre-post mixed-methods study was conducted with 200 college students
(n=100 intervention; n=100 control) in Uttarakhand and Uttar Pradesh. The intervention group used a dash-
board delivering personalized, real-time feedback across five domains; controls received static PDFs. Out-
comes were measured using validated tools (DASS-21, GPAQ, FANTA, Ryff’s Scale, GSE) and the System Usabil-
ity Scale (SUS).

Results: The intervention group experienced a 30% reduction in anxiety, a 25% increase in physical activity,
and an 18% improvement in dietary diversity all statistically significant (p<0.01). Notably, improved well-
being strongly correlated with higher academic performance (r=0.41) and greater social engagement
(r=0.36). User satisfaction was high (SUS: 82/100), and operational costs were low (3420/user/month),
demonstrating both effectiveness and scalability.

Conclusions: A personalized digital dashboard significantly improves youth well-being and related outcomes,
offering a scalable, cost-effective solution for integration into educational and public health programs in India.

Key-words: Youth Well-Being; Informatics; Digital Health Intervention; Personalized Feedback; College Stu-
dents; Well-Being Index; Personalized Interventions
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INTRODUCTION

Well-being among youths is a multidimensional con-
struct that includes physical, mental, social, and aca-
demic dimensions critical for holistic development.
These aspects of well-being are a growing concern
among young populations today.12 As a young popu-
lation with over 50% of the total population in this
demographic, addressing the well-being of this set of
population becomes vital for the public health out-
comes and improvement of the socioeconomic status
of India as a country.2* Recent large-scale surveys
reveal that a larger section of Indian youth report
mental well-being scores in the distressed or strug-
gling range, with anxiety, depression, and stress
rates rising sharply since the COVID-19 pandemic.’
However, today’s youth experience significant chal-
lenges such as academic stress, financial instability,
and limited access to mental health services, particu-
larly in rural areas. In addition, particularly in India,
the situation is exacerbated by limited access to cul-
turally relevant mental health resources, stigma, and
a fragmented digital health infrastructure.6’ The
treatment gap is vast, with more than 80% of young
people with mental health conditions not receiving
adequate care, especially in rural and underserved
areas. The current interventions that exist in this
domain proposed by the government across states,
such as the Rashtriya Kishor Swasthya Karyakram
(RKSK) and the District Mental Health Program
(DMHP), which work in the holistic well-being of
young adult populations, often remain siloed and
underachieve their objectives primarily because they
currently address only mental or reproductive health
and lack mechanisms for real-time feedback, self-
monitoring, or personalization8, which shows that
there is a limitation on the multi-faceted nature of
needs of today’s youth.

Recent epidemiological studies reveal the scope of
this challenge: approximately 38% of Indian college
students experience moderate to severe anxiety,
with prevalence rates higher among first-generation
learners and those from rural backgrounds.? Finan-
cial stress affects a significant proportion of students
in public institutions, while sleep disturbances are
reported by up to 75% of undergraduate students
across disciplines.19 These concerning statistics high-
light the urgent need for accessible, scalable inter-
ventions.

With the growth of technology, especially in
healthcare, digital health interventions have shown
potential as transformative tools that could enable
the well-being of populations. Digital health inter-
ventions can act as possible solutions for the tradi-
tional barriers that continue to exist in the nation,
such as stigma and geographical inaccessibility,
while providing scalable and cost-effective solu-
tions.!! Evidence indicates that digital tools targeting
adolescents can improve mental health outcomes
and foster behavioral changes through personalized
feedback and interactive features.'? However, in de-
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veloping interventions that are sensitive and inclu-
sive of youth-specific psychosocial contexts, very few
show real-time integration and usage of these fac-
tors. Further, even fewer interventions today inte-
grate behavioral science frameworks or decision-
support capabilities grounded in health informatics
into digital health interventions, which are very im-
portant for improving well-being factors.!3 This limi-
tation is concerning, primarily because there is a
glaring mismatch between the youth’s needs and ex-
isting solutions, given that nearly half a billion of the
Indian population is under 25. There has been a
surge in the rates of anxiety, burnout, and isolation
in college settings.14

Recognizing these limitations, our study aimed to de-
sign and validate an information-driven Youth Well-
Being Dashboard tailored to the needs of Indian col-
lege students. Focusing on the local context ensures
that the dashboard is culturally relevant and ad-
dresses this demographic's specific challenges. It us-
es a composite well-being index that integrates five
key dimensions: mental health, social connectivity,
nutritional status, academic performance, financial
security, and a personalized learning module devel-
oped after consulting experts, doctors, and end users.
This approach aligns with holistic frameworks that
emphasize the interconnectedness of various aspects
of well-being, as it utilizes Self-Determination Theory
(SDT), the Health Belief Model (HBM), and the Theo-
ry of Planned Behavior (TPB). Self-Determination
Theory (SDT) informed the autonomy-supportive
personalized feedback mechanisms, allowing users
to set goals and track progress. The Health Belief
Model (HBM) shaped risk communication elements,
particularly in stress and nutrition modules, where
perceived susceptibility to academic burnout or mal-
nutrition is highlighted alongside actionable
steps!314, Finally, the Theory of Planned Behavior
(TPB) influenced social connectivity features, where
peer comparison graphs and community engagement
options address subjective norms and perceived be-
havioral control.15-18 This multi-theoretical approach
ensures the dashboard addresses individual and so-
cial behavior change determinants. This study in-
cludes real-time feedback and self-monitoring capa-
bilities. It supports young adults in visualizing, re-
flecting on, and improving their well-being over time,
while ensuring data privacy, cultural sensitivity, and
accessibility through a mobile-optimized, bilingual
interface. Our dashboard design is grounded in es-
tablished behavioral frameworks, including the Be-
havior Change Wheel!® proposed by Michie et al,
which provides a systematic approach to under-
standing behavior change interventions. This frame-
work, alongside Self-Determination Theory, the
Health Belief Model, and the Theory of Planned Be-
havior, informed the dashboard's structure and in-
teractive elements to maximize engagement and ef-
fectiveness.

This dashboard was developed to support Sustaina-
ble Development Goal (SDG) 3: Good Health and
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Well-Being, which emphasizes holistic health out-
comes among youth. The dashboard contributes to
the broader mission of improving public health by
aligning itself with this global goal. It also augments
India’s Ayushman Bharat program through a scalable
digital intervention that embeds preventive care
with behavioral nudges (NHM Guidelines, 2018.7.20.21
This intervention can transform youth well-being at
scale by addressing individual behavioral changes
alongside systemic barriers to care.?2 This paper pre-
sents a comprehensive study that evaluates the
Youth Well-Being Dashboard's design, development,
and implementation.

The study had three primary objectives: to identify
contextual factors affecting youth well-being using
qualitative work; to design and develop an integrat-
ed, user-centered digital dashboard with a well-
being index; and to use a mixed-methods approach
to evaluate the impact of this platform on key well-
being indicators. The thoroughness of the study de-
sign and execution ensured the validity and reliabil-
ity of the findings, providing a robust basis for the
conclusions drawn.

METHODOLOGY

Study Design and Population: This study utilizes a
pre-post-study design, incorporating qualitative and
quantitative approaches to achieve the study objec-
tives of designing and developing a Youth Well-Being
Dashboard and analyzing its effectiveness. The
study’s qualitative component involved focus group
discussions to identify the contextual factors influ-
encing student well-being. The stratified random
sampling was implemented using a two-stage pro-
cess. First, colleges were stratified by location (ur-
ban/semi-urban/rural), size (small/medium/large),
and discipline focus (arts, science, commerce, engi-
neering). Within each stratum, students were further
stratified by gender, year of study, and socioeconom-
ic status before random selection. Individuals with
diagnosed mental health disorders requiring special-
ized treatment, physical disabilities limiting technol-
ogy use, or chronic conditions necessitating regular
medical intervention were excluded to ensure homo-
geneity in baseline health status and intervention ac-
cessibility. Conversely, the quantitative aspect in-
cludes assessments conducted pre- and post-
intervention to examine changes in behavior, mental
health metrics, and usability of the platform, which
serve as indicators of well-being. The research was
conducted in colleges in Uttarakhand (Dehradun)
and Uttar Pradesh (Meerut) between June 2023 and
February 2024 and involved six months of interven-
tion. These regions were selected based on their di-
verse demographic profiles and accessibility to the
target population. The participants in the study were
aged 18-24, enrolled in a full-time study, and provid-
ed informed consent. Individuals outside the age
range, those who did not provide consent, or those
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with disabilities or chronic diseases were excluded
from the study. This study used 30 participants for
in-depth interviews (Objective I). n=200 participants
for the platform design and usability evaluation (Ob-
jective II). Of the 200 participants (n=100 interven-
tion, n=100 control) for effectiveness evaluation (Ob-
jective III).

Objectives and Corresponding Methods

Objective I: Examine Factors Influencing Well-
Being: A purposeful sampling method was employed
to select participants representing diverse de-
mographics to achieve this objective. Data from the
study population were collected through in-depth in-
terviews and used to identify the psychological, so-
cial, and environmental factors affecting well-being.
A thematic content analysis of the qualitative data
was performed to generate themes that further ena-
bled the platform's development. This objective falls
into the qualitative phase of our study.

Objective II: Design and Develop the Dashboard:
To begin with, the design and development of the
dashboard, we employed human-centered design
principles - a screening component that collected so-
ciodemographic data, health behaviors, and well-
being scale scores. This was followed by a learning
component designed to provide tailored feedback
based on the well-being index. Finally, the evaluation
component assesses usability using the System Usa-
bility Scale (SUS). This usability was tested using
heuristic evaluations with iterative feedback loops
from participants. This objective was tested using
random sampling to ensure representation from var-
ious strata such as age, gender, and academic disci-
pline.

Objective III: Evaluate Platform Effectiveness:
Stratified random sampling for the intervention and
control groups was performed to ensure representa-
tive inclusion across colleges and demographic stra-
ta, which was the quantitative phase of our study.
This phase of the study included an intervention and
a control group. The intervention group had access
to a mobile/web-based dashboard that featured
weekly reminders on nutrition, physical activity,
stress management, sleep, and motivation. This ena-
bles the collection of personalized patient-generated
health data (PGHD). On the other hand, the control
group was provided with similar information via
static PDF documents. After the deployment of the
data collection mechanisms to each group, baseline
data were collected along with a six-month follow-up
assessment of well-being indicators such as depres-
sion, anxiety, stress (DASS), physical activity (GPAQ),
dietary diversity (FANTA), and self-efficacy levels.
The collected data were analyzed, and the metrics
were quantitative analysis of pre-post changes using
statistical tests and qualitative feedback on user ex-
perience. The intervention was delivered through
weekly push notifications and in-app messages tai-
lored to individual risk profiles. High-stress partici-
pants received CBT-based coping strategies, while
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those with poor dietary patterns received budget-
friendly nutrition suggestions. App analytics tracked
engagement (e.g., open rates, time spent on content).
Control group participants received equivalent in-
formation via static PDF documents delivered week-
ly via email, with open-email tracking to assess en-
gagement. Both groups received identical content
themes each week, differing only in delivery format
and personalization capabilities.

Data Collection Tools and Measures

All the instruments were selected for their validated
reliability and applicability to the youth population.
The DASS-21 demonstrated high internal consistency
(Cronbach’s a=0.89-0.93) in prior Indian youth stud-
ies. Ryff’s scale was adapted for cultural relevance
through pilot testing, retaining a subscale with
a>0.80. The GPAQ demonstrated acceptable reliabil-
ity («=0.79) in young adults, while the FANTA die-
tary diversity tool showed strong test-retest reliabil-
ity (r=0.85) during pilot testing. The REALM tool cor-
related strongly (r=0.91) with health literacy
outcomes in low-income settings. Trained research-
ers administered surveys using encrypted tablets.
The DASS-21 and Ryff's scales were self-reported,
while dietary diversity (FANTA) used interviewer-
led 24-hour recalls. Health literacy (REALM) assess-
ments were conducted individually to ensure com-
prehension. Pilot Testing was undertaken to refine
the tools (Table 1) and to ensure their applicability.
The data were stored securely on encrypted servers.
The pilot testing involved 40 students (not included
in the final sample) who completed all instruments
twice over two weeks, followed by cognitive inter-
views to identify comprehension issues. We modified
12 items across instruments based on pilot feedback

Table 1: Tools and Measures
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to improve cultural relevance and simplified dietary
recall categories to match local food patterns.

Data Analysis Plan

Qualitative data were analysed by thematic analysis
of in-depth interview transcripts (NVivo 12).

Quantitative data were analysed using various sta-
tistical methods. Paired t-test was used for pre- and
post-change, ANOVA for subgroup analysis (urban
vs. rural, sex), Pearson’s correlation to validate the
well-being index against GPA (r=0.84) and the pre-
dictive accuracy was assessed using the area under
the curve AUC (0.91 vs. WHO-5’s 0.76).

Quantitative data were examined using descriptive
statistics and paired t-tests to assess pre- and post-
intervention changes in the well-being indicators.
Thematic analysis of qualitative data provided in-
sights into user experiences and identified improve-
ment opportunities. This methodology provides a
strong basis for understanding youth well-being and
utilizing informatics tools to construct an effective
intervention platform for young adults. Quantitative
data were analyzed using SPSS version 28.0. We con-
ducted Shapiro-Wilk tests to confirm normal distri-
bution before applying paired t-tests; Wilcoxon
signed-rank tests were used for non-normally dis-
tributed variables. A priori power analysis using
G*Power 3.1 determined that a sample size of 172
(86 per group) would provide 80% power to detect
moderate effects (d=0.5) with a=0.05, indicating our
sample (n=200) was adequately powered. Missing
data (<5%) were handled using multiple imputation.

Ethical Considerations: Informed consent was ob-
tained from all the participants. Data privacy was en-
sured using secure electronic storage systems.

Domain Tool/Instrument Purpose Validation

Socio- Custom Questionnaire Collect age, gender, education, income, Pilot-tested for clarity

demographics and parental occupation

Mental Health DASS-21 (Depression, Anxiety, Assess depression, anxiety, and stress ~ Validated (a=0.89-
Stress Scale) levels 0.93)1

Psychological Well-  Ryff's Psychological Well-Being =~ Measure autonomy, environmental Validated (a=0.83-

Being Scale mastery, and purpose in life 0.91)2

Self-Efficacy General Self-Efficacy Scale Evaluate confidence in managing chal-  Validated (a=0.86)3
(GSE) lenges

Dietary Diversity FANTA Diet Diversity Tool Assess nutritional intake across food Validated for low-

groups resource settings

Physical Activity Global Physical Activity Ques- Quantify MET-min/week of physical WHO-validated

tionnaire (GPAQ) activity

Health Literacy REALM (Rapid Estimate of

Adult Literacy)

Measure the ability to understand
health-related terms

Validated (r=0.91 with
S-TOFHLA)

RESULTS

Participant Demographics: Two hundred partici-
pants were enrolled in the study, with an equal dis-
tribution between the intervention (n=100) and con-
trol (n=100) groups. The mean age of participants
was 21.3 (£1.7) years (SD = 1.6), and 58% identified
as female (n=116) and 42% as male (n=84). Most
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students were pursuing undergraduate degrees in
arts, commerce, and science. The baseline data
showed no statistically significant differences be-
tween the two groups regarding demographic or
well-being indicators. Mean Ryff's Psychological
Well-Being Score: 3.8/5 (+0.7) and SUS Score of
82/100. A 30% reduction in DASS anxiety scores
(14.2 (#3.1) and a 25% increase in physical activity
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with dashboard use were observed. The index was
validated by a statistically significant correlation be-
tween GPA and self-reported social interaction met-
rics. Geographic Distribution was 52% (n=104) in
Uttarakhand, and in Uttar Pradesh, it was 48%
(n=96).

For Objective I: Factors Influencing Youth Well-
Being: Our study conducted a thematic analysis of
focus group discussions (n = 30), which revealed five
key stressors that influence youth well-being: aca-
demic stress (68%), financial instability (52%), low
self-efficacy (45%), poor dietary diversity (38%),
and limited social support networks (33%). Students
struggled with peer pressure, a lack of career clarity,
time mismanagement, and exam-related sleep loss.

From our qualitative analysis, key themes (Table 2)
from Focus Groups that arose were "Balancing part-
time jobs and studies drains my energy." (male: 21;
Meerut); "I feel anxious about campus placements; it
is hard to stay motivated." (Female: 19; Dehradun);
and “I skip meals to save money for study materials.”
(Female, 19, Dehradun).

Table 2: Thematic Analysis of Factors Affecting
Well-being

Factor Prevalence Key Quotes

Academic 68% "My internship rejections make

Stress me question my career path dai-
ly" (Male, 22, Meerut)

Financial In- 52% "I skip meals to save money for

stability study materials” (Female, 19,
Dehradun)

Sleep 61% "All-nighters before exams leave

Deprivation me exhausted for weeks."

Social Media 47% "Constant comparison to influ-

Pressure encers ruins my self-image.”

A notable negative correlation was observed be-
tween GPA and anxiety (r = - 0.71, p < 0.001). Addi-
tionally, 82% of low-income students (<X10,000/
month) reported high stress compared with 38% of
their higher-income peers. These insights directly in-
form the development of the dashboard modules.
Comparative analysis between the baseline and six-
month follow-up assessments demonstrated signifi-
cant improvements in several well-being domains for
the intervention group. Mean DASS anxiety scores
decreased by 30% (p < 0.01). PAQ responses indi-
cated a 25% increase in moderate-to-vigorous ac-
tivity (p < 0.05). FANTA scores improved by 18%,
reflecting broader dietary choices (p < 0.05). Scores
on the General Self-Efficacy Scale increased by 22%
(p < 0.01). In contrast, the control group reported
minimal or no improvements in these metrics.

For Objective II: Dashboard Usability and Design
Validation

Human-Centered Design Approach: The core ob-
jective of our study was to develop a youth-centric
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well-being dashboard powered by a multi-
dimensional algorithm. This youth dashboard was
designed as an information-driven, web-based appli-
cation following a three-module architecture in-
spired by public health frameworks: (1) screening,
(2) Personalized Learning, and (3) evaluation.

The screening module consists of digital surveys that
capture socio-demographics, health behaviors, and
psychometric assessments, such as the Depression
Anxiety Stress Scales (DASS), Ryff’s Psychological
Well-Being scales, Global Physical Activity Question-
naire (GPAQ), and dietary diversity indices. These
inputs establish each user’s baseline across physical,
mental, social, and academic well-being dimensions.
The Personalized Learning module then provides tai-
lored content and feedback based on the individual’s
profile; for example, a student with high academic
stress receives study time-management tips, while
one with insufficient dietary diversity is given mon-
ey-conscious nutritional ideas. Finally, the Evaluation
module enables continuous progress tracking and
user feedback, including in-app usability question-
naires and a summary “well-being report card” up-
dated in real-time. This modular approach guaran-
tees cohesion of data collection, intervention, and as-
sessment components. Figure 1 illustrates the
dashboard home screen and its key elements.

The students’ qualitative comments were used to de-
velop the dashboard (Figure 2) and obtain the nu-
anced elements of our user interface. For example, a
note by a student said, “I feel anxious about campus
placements; it is hard to stay motivated,” which
prompted us to understand the theme of academic
stress and prompted us to add motivational academ-
ic content. This feedback enabled us to develop a ho-
listic well-being dashboard that considers context
and is relevant for real-time usage and adaptation.
This context relevance helps us differentiate generic
one-size-fits-all health apps. The dashboard has been
developed using an agile, user-centered process. We
ensured initial prototypes were tested with student
volunteers and iterative refinements were made in
response to their feedback.

We conducted three iterative design cycles during
dashboard development. The feedback from our heu-
ristic evaluation (n = 30) helped us make significant
platform changes, such as adding the Stress Tracker
Module, after 62% of the users requested mood log-
ging. In addition, we added a bilingual Ul (Hin-
di/English) after 78% of the users requested adding
a local language. In addition, we iteratively reduced
the click depth and thus reduced the navigation
complexity by 40% to improve the task completion.
In addition, the well-being index that we used in the
development of the dashboard demonstrated strong
positive correlations with key real-world outcomes,
such as improvement in academic performance (r =
0.41 (p < 0.01); improved social engagement (club
participation, peer bonding): r = 0.36 (p < 0.01); rise
in Mental Health Literacy, r = 0.33 (p < 0.05]).
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Figure 1: User Interface of Dashboard Ul
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various aspects of an individual's life, including
physical health, mental and emotional well-
being, social relationships, and overall life

satisfaction. Well-being is a multidimensional
concept that goes beyond just the absence of
illness or distress.

Contact Information

Contact Number
A

Email Address

Figure 2: Tools in Dashboard Ul

These correlations validated the index as a meaning-
ful and actionable metric for youth well-being. The
System Usability Scale (SUS) score was 82/100 ("Ex-
cellent"). This was also evident in the adoption met-
rics that gave us numbers, such as 89% logged in 23
times/week and 76% engaged with personalized
feedback modules.
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Usability Evaluation: The System Usability Scale
(SUS) yielded an average score of 82/100, indicating
“excellent” usability. The students appreciated the
modular layout, local language access, and visual
simplicity. The platform performance remains stable
even in low-bandwidth environments.
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Well-Being Index and Personalized Feedback:
The dashboard is grounded in a novel well-being in-
dex, an informatics-based algorithm synthesizing in-
puts from multiple validated instruments into a sin-
gle composite score. This index, which is the basis of
this platform, aims to provide personalized, real-time
feedback to each individual. The algorithm integrates
five dimensions of youth well-being with empirically
determined weights: mental health (35%), social
connectivity (25%), nutritional status (20%), aca-
demic performance (15%), and financial security
(5%). Both the literature and formative qualitative
findings informed these weights. The computation
process involved normalizing each input scale to a
standard metric and calculating a weighted sum to
produce an individualized well-being score on a 0-
100 scale. Using this composite score, the dash-
board’s Personalized Learning module triggered evi-
dence-based feedback messages and resources. If a
student’s mental health score is low, CBT-based con-

(Figure 3).
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tent is suggested, and if social connectivity is low,
peer groups or mentoring resources are promoted.
In addition, the dashboard visualizes the index in us-
er-friendly ways (gauges and trend lines) so that
students can self-monitor their well-being trajectory,
which is the user’s primary feedback. One novel vis-
ualization is the “anxiety heatmap,” which graphical-
ly tracks stress levels over time; users reported this
helped them identify patterns and triggers - for in-
stance, a participant stated that “the anxiety heatmap
helped me avoid caffeine before presentations,” indi-
cating increased self-awareness and behavior change
facilitated by design. Importantly, all feedback con-
tent was reviewed by psychologists and public health
experts to ensure that it was developmentally ap-
propriate and culturally sensitive for the Indian
youth. This combination of an algorithm with behav-
ioral insight-driven content distinguishes our plat-
form from generic digital health tools, which often
lack such integrated data-driven personalization.

Registration

v
User profile created ‘:>

Data Process and
Interpretation

v
Personalized

Acceptance and

l[: Usefulness

feedback
v determine youth
Data input of v well-being
Variables Tailored messages
Screening Learning Evaluation
Component Component Component

Figure 3: Flowchart of index algorithm (data — score — feedback)

For Objective III: Intervention Effectiveness

Post-deployment of the Youth Well-being Dashboard,
we have observed excellent usability, high user en-
gagement, and a system usability score of 82/100 in
the intervention group. This suggests the dashboard
falls into the top tier (“A” grade, indicating excellent
usability). The user feedback from the students sug-
gested that the interface and content were highly ac-
cessible, which was validated by the qualitative
feedback and high usage patterns among our inter-
vention group.

Table 3, titled "Platform Usability and Engagement
Metrics," presents a summary of the principal usage
metrics observed during the six-month intervention

period. Importantly, 89% of participants logged in 23
times/week, which far exceeded the usual level of
engagement for digital health apps (typically 60-
65% weekly active use). This high uptake implies
that the platform effectively maintains audience en-
gagement with personalized and interactive features.
In addition, the new stress tracker, diet, and sleep
modules were enthusiastically adopted (61-73% of
users regularly engaged with these tools), suggesting
that the added features met user needs well. In con-
trast, the control group (who did not have access to
the whole dashboard and only received generic well-
being brochures) showed minimal digital engage-
ment, highlighting the dashboard’s appeal when
available.

Table 3: Pre-Post Changes in Key Well-Being Outcomes (Month 0 to Month 6)- Platform Usability and
Engagement Metrics (Intervention Group, N=100)

Metric Result Benchmark
System Usability (SUS) 82/100 "Excellent"
Weekly Active Users 89% Industry: 65%

New Feature Utilization: Stress Tracker

New Feature Utilization: Diet Planner

New Feature Utilization: Sleep Monitor

73% of users
68% of users
61%

New feature (No prior benchmarks)
New feature (No prior benchmarks)
New features (No prior benchmarks)
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College going students (Meerut and Dehradun)

[ Enrollment ]

Inclusion criteria will include:
i) Individuals 218-24 years of age,
ii) Any sex (male or female),
iii) Informed written consent.
Exclusion criteria:
i)  Ifthey are <18 years or > 24 years of age,
ii) Are not willing to give consent,
iii) Or with any disability or chronic diseases.

v

Intervention Group (n=100)
Access to the internet-based well-being platform

*

i

Control Group (n=100)
Access to standard reading material

v

Follow up (after 6 months)

v

v

'

Analysis

Figure 4: Intervention Plan

All usability improvements from the design phase
were translated into a positive user experience. In
open-ended feedback, participants described the
platform as “easy to navigate” and appreciated the
interactive elements. Bilingual support also received
special mention from users who preferred Hindi con-
tent, confirming the value of that design choice. Addi-
tionally, system logs indicated that users were not
just logging in but meaningfully interacting with the
content. On average, students completed 4.3 weekly
learning activities (such as reading a tip or complet-
ing a self-reflection exercise), and 76% regularly en-
gaged with personalized feedback messages. These
engagement statistics and the high SUS score affirm
that the information-driven, user-centered design
approach resulted in a platform that youth find usa-
ble and valuable. A low baseline self-efficacy (GSE
<23) also demonstrated a 2.3 times greater im-
provement in the well-being index in the subgroup
analysis. The urban participants in our study were
18% more engaged than the rural participants.

Well-Being Outcomes and Intervention Efficacy

The intervention plan is shown in Figure 4. Beyond
the numbers and usage metrics, we observed a posi-
tive impact on the outcomes of student well-being.
Compared to the control group, the intervention
group showed a statistically significant improvement
across the multiple domains of well-being after 6
months of using the dashboard. (Table 4). For exam-
ple, we saw that the DASS measured anxiety levels;
the intervention group had decreased levels by 30%
from baseline on average, compared to an 8% reduc-
tion in controls (p < 0.001). This suggests that using
our well-being dashboard supports marked allevia-
tion of anxiety symptoms. Physical activity improved
as well: intervention students increased their weekly
moderate-to-vigorous activity by ~1250 MET
minutes (about a 25% gain over baseline) versus on-
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ly +180 MET minutes in controls (p = 0.002), which
was primarily aided by the goal-setting and activity-
tracking features of our dashboard. Dietary diversity
scores (Food Variety Score) increased by an average
of 2.3 in additional food groups in the intervention
group (reflecting an 18% improvement, p = 0.01),
significantly more than the negligible change in con-
trols, consistent with the diet planner’s influence. Fi-
nally, sleep quality showed moderate improvement
(+22% composite sleep score, p < 0.01) among dash-
board users, whereas the control group showed little
change. We attribute this to introducing a sleep hy-
giene monitor and related tips. These quantitative
outcomes demonstrate that engaging with the dash-
board is associated with broad health behavior im-
provements and stress reduction in the student pop-
ulation.

Over 6 months, we ascribe effect sizes to be of a
modest to significant effect (with Cohen’s d ranging
~ 0.6 to 0.8 for significant measures). The g scores
showed that those who started this Lifestyle Optimi-
zation Program with lower self-efficacy were the
most empowered: they reported improved mental
well-being, physical activity, diet, readiness to
change, and sleep. There were also differences in en-
gagement and outcomes by locale; for example, ur-
ban college students had ~18% higher platform en-
gagement and a slightly higher Mordashboard’s ho-
listic approach, which we believe addresses multiple
determinants of well-being that yield measurable
benefits. The subgroup analysis suggests that certain
at-risk groups benefited even more: participants
with low baseline self-efficacy (General Self-Efficacy
Scale score <23) showed 2.3x more significant im-
provement in their composite well-being and sub-
stantial gains in the well-being index than their rural
counterparts, pointing to the need for further tailor-
ing in future deployments to ensure equity.
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Table 4: Pre-Post Changes in Key Well-Being Outcomes (Month 0 to Month 6)

Group Baseline Post ControlA  InterventionA p- Cohen's
Mean (SD) Mean (SD) (Absolute) (%) value d(Effect Size)

DASS Anxiety

Intervention 14.2 (£3.1) 9.9 (+2.8) -4.3 -30% <0.001 0.82

Control 14.0 (¢3.2) 12.9 (+3.0) -1.1 -8% 0.08 0.25
GPAQ Activity (MET-min)

Intervention 5,000 (¥720) 6,250 (¥850) +1,250 +25% 0.002 0.71

Control 4,950 (£700) 5,130 (+730) +180 +3.6% 0.42 0.18
Dietary Diversity (FANTA)

Intervention 12.8 (¢2.2) 15.1 (¢2.4) +2.3 +18% 0.01 0.65

Control 12.5 (¢2.3) 12.9 (¥2.2) +0.4 +3.2% 0.36 0.21
Sleep Quality (PSQI)

Intervention 9.8 (¥2.1) 7.6 (£1.8) -2.2 +22% 0.008 0.58

Control 9.7 (£2.0) 9.1 (¢1.9) -0.6 +6% 0.18 0.24
Composite Well-Being Index

Intervention 62.1 (+¥8.4) 78.3 (¥7.6) +16.2 +26% <0.001 0.88

Control 61.8 (+8.2) 65.1 (+8.0) +3.3 +5.3% 0.09 0.27

Values represent means with standard deviations. P-values from group x time interaction effects. For DASS and PSQI, negative changes
indicate improvement. For all other measures, positive changes indicate improvement.

The controlled pre-post analysis proves the infor-
mation-driven dashboard intervention improved key
health and wellness outcomes among college youth.

Validation of Well-Being Index: Another predomi-
nant factor in our study was validating our well-
being index (Table 5), on which the dashboard was
built. In the functioning of our dashboard, we corre-
lated the composite score to independent real-world
indicators and its responsiveness to change to en-
sure that it is a meaningful measure. The index
demonstrated significant positive correlations with
the external outcomes it intended to reflect. A well-
founded example would be to see that students’
overall well-being scores were moderately correlat-
ed with academic performance (end-of-semester
grades/GPA, r = 0.41, p < 0.01) and social engage-
ment metrics (e.g, participation in clubs or peer
study groups, r = 0.36, p < 0.01). It also showed a mi-
nor but significant correlation with mental health lit-
eracy (r = 0.33, p < 0.05), suggesting that students
with higher index scores tend to have better
knowledge and attitudes about mental health. These
findings support the index’s construct validity: it
aligns with the outcomes one would expect a “well-
being” measure to influence (academic success, so-
cial involvement, etc.).

Subgroup analysis showed a differential intervention
effect based on baseline characteristics (Table 5).
Participants with low baseline self-efficacy (GSE <23)
showed significantly greater improvements in the
composite well-being index (A=21.4 points, 34.5%)
compared to those with higher baseline self-efficacy
(A=9.3 points, 15.0%) (p<0.001, d=1.24). Urban par-
ticipants demonstrated higher engagement (89%
weekly active users) compared to rural participants
(71% weekly active users), which translated to more
substantial intervention effects across most out-
comes (composite index improvement: 28.7% vs.
22.1%, p=0.03, d=0.48).

Index component weighting included 35% mental
health (DASS), 25% social connectivity, 20% nutri-
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tional status, 15% academic performance, and 5% fi-
nancial security.

Table 5: Validation of Well-Being Index

Validation Metric Result Comparison
Correlation with GPA r=0.84 WHO-5:r=0.52
Predictive Accuracy AUC=091 PHQ-9: AUC=0.76
Sensitivity to Change ES=1.2 Ryff’s: ES=0.7

Qualitative Feedback Highlights

"The anxiety heatmap helped me avoid caffeine before
presentations” (Female, 20)

"Local recipe suggestions made healthy eating feasible
in the hostel" (Male, 22)

"Peer comparison graphs motivated me to join the
campus yoga club” (Female, 21)

We checked this new measurement by comparing it
to well-known measures. It matched academic per-
formance (GPA) by 84%, better than its 52% match
with the WHO-5 Well-Being Index. This suggests that
the new tool captures school-related well-being fac-
tors better than generic mental health scores. When
identifying students in distress (using PHQ-9 depres-
sion scores as a benchmark), the index demonstrated
91% predictive accuracy, surpassing PHQ-9’s 76%
accuracy. This advantage likely stems from the inclu-
sion of stress levels, social factors, and other dimen-
sions beyond depression symptoms. The index also
proved to be more sensitive to improvements during
interventions. Students showed a 70% greater im-
provement in this index than the traditional Ryff's
Psychological Well-Being Scale. These results indi-
cate that the tool detects positive changes more ef-
fectively and reliably than the older methods. By
combining academic, emotional, and social factors in-
to a single measure, this index offers schools a more
nuanced way to identify at-risk students and tailor
support programmes. Its strong performance across
different metrics makes it particularly valuable for
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tracking student progress and personalizing inter-
ventions.

Economic and Policy Implications: The dashboard
costs X420 compared to the 2,300 for traditional
care (Table 6). The intervention group's productivity
ROI for the standard services was 3.8x (vs. 1.2x).
This suggests that it is scalable, underlies SDG 3 via
the Ayushman Bharat framework, and improves
health outcomes in the younger population. Although
positive outcomes were seen among large parts of
the population, a significant 22% of the user group
still demonstrated usage and adaptation hesitancy,
mentioning privacy issues. Another area of concern
is the adaptation and onboarding phase, with 15% of
the users needing assistance onboarding, indicating a
digital literacy issue.

Table 6: Cost-Benefit Analysis

Metric Intervention Traditional Care
Cost/User/Month 3420 32,300
ROI (Productivity Gain) 3.8x 1.2x

The Youth Well-Being Dashboard leverages infor-
matics and behavioral science in a youth-centered in-
tervention. This codesigned, technologically robust,
proven, and effective solution is a scalable digital
public health tool.

DISCUSSION

Design Insights and Key Findings: This study high-
lights the need for an informatics-driven Youth Well-
being dashboard that addresses the multidimension-
al needs of college students in India and its success-
ful design, development, deployment, and pilot eval-
uation. This well-being index served as a powerful
tool that factored in mental health, social connectivi-
ty, nutrition, academic performance, and financial
security to assess and aid the improvement of youth
well-being. (press) Significant findings included a
30% reduction in anxiety, a 25% increase in physical
activity among users, and a high usability score (SUS
= 82/100). Our findings reveal the promise of infor-
mation-derived nudges to support integrated adoles-
cent morbidity measures (e.g., anxiety, MVPA, die-
tary diversity, and sleep quality).

Its construct validity was further confirmed by its
strong correlation with real-world outcomes, such as
academic performance (r = 0.41) and social engage-
ment (r = 0.36). Moreover, the predictive ability of
the index (AUC = 0.91) exceeded that of traditional
tools, such as the PHQ-9 (AUC = 0.76), showing its
capability to identify potential at-risk individuals
better. These results indicate that the dashboard
provides a more detailed well-being profile than sin-
gle-domain instruments. In addition, the dashboard
demonstrated high usability (SUS = 82/100) and ro-
bust engagement metrics (9% of weekly active us-
ers), reinforcing the platform’s acceptability among
digitally literate youth. These findings align with ear-
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lier work indicating that mobile-optimized digital
tools can enhance user adherence when grounded in
participatory design and behavioral theory.23

The study showed a 30% reduction in DASS-
measured anxiety scores and a 25% increase in
physical activity within six months, which points to
the fact that the dashboard is efficacious as a digital
health intervention (DHI). This also points to the fact
that the platform’s adaptive architecture allows us-
ers to personalize solutions, which use user-
generated health data to tailor and provide real-time
nudges for better engagement of users with the plat-
form and their health, unlike static interventions.
These outcomes are consistent with prior literature
highlighting the role of digital nudges and CBT-based
modules in mitigating anxiety and depressive symp-
toms among university populations.2425

Advantage, Design Strengths, and Policy Implica-
tions: The well-being index, the heart of the dash-
board, was found to be more predictive (AUC = 0.91)
and positively correlated well with GPA and engage-
ment than the internationally established scales,
WHO-5 and Ryff’s. This facilitates decision-aid tools
in both health and academic settings. The five-
dimensional algorithm developed by the authors,
which includes mental, social, nutritional, education-
al, and financial domains, results in a holistic yet
quantifiable measure of youth well-being and cap-
tures the reality of youth in the context and out-
comes of behavior.

The success of the platform came down to a user-
centered design process. Iterative feedback loops
formally ensured that the content addressed user
needs well; high engagement was demonstrated
(89% logged in 23 times/week), and post-meeting
comments were positive. Features such as the bilin-
gual interface and personalized recommendations
were well received, making the platform accessible
and relevant to diverse user groups. Integrating be-
havioral insights with informatics technologies al-
lowed tailored interventions that addressed individ-
ual needs.26 Students with high academic stress re-
ceived time management tips, while those with poor
dietary diversity received affordable nutrition sug-
gestions. These personalized features significantly
improved key well-being domains, including anxiety
reduction and increased physical activity.2”

Previous digital health interventions and chatbots
have focused on mental health as a factor of well-
being?8 and mental illness detection or counseling. In
contrast, our dashboard is preventive, self-guided,
and provides integrative support to users, enabling
holistic improvements in their health. Digital health
interventions have shown potential for addressing
mental health challenges, ranging from general well-
being support to more targeted interventions for se-
vere distress. Research by Larsen et al.2? has demon-
strated the efficacy of smartphone-based tools in
supporting mental health. However, many existing
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applications focus on crisis intervention rather than
holistic well-being promotion. In addition, many ex-
isting interventions have not considered the lifestyle
and socio-academic determinants of youth well-
being, which come from dietary and academic stress
trackers. This makes our study particularly relevant
and aids in developing the well-being landscape and
improving social determinants of health. Moreover,
few existing platforms offer multilingual support or
culturally contextualized guidance. The dashboard's
bilingual interface (Hindi/English) and features such
as local dietary suggestions and emotional heatmaps
directly result from user feedback, validating the ef-
ficacy of iterative co-design methodologies.3? The ef-
fect sizes observed in our study compare favorably
with similar digital health interventions. Our anxiety
reduction (Cohen's d = 0.82) surpasses the average
effect size (d = 0.63) reported in a systematic review
of youth digital mental health tools by Lehtimaki et
al.’® Similarly, the improvement in physical activity
(d = 0.71) exceeds the average effect (d = 0.54) found
in Zangger et al.'s meta-analysis of digital interven-
tions for individuals with chronic conditions2?. Our
dashboard's multi-domain approach likely contrib-
uted to these robust effects, as most previous inter-
ventions targeted single health domains in isolation.
Furthermore, the predictive accuracy of our compo-
site well-being index (AUC = 0.91) outperformed
traditional screening tools such as the PHQ-9 (AUC =
0.76), highlighting the potential of multidimensional
assessment to more effectively detect at-risk stu-
dents.

Beyond statistical significance, our findings demon-
strate meaningful clinical impacts. The 30% reduc-
tion in DASS anxiety scores represents an average
shift from "moderate” to "mild" anxiety categories
based on established clinical thresholds, indicating
genuine symptom relief rather than merely statisti-
cal improvement. Similarly, the 25% increase in
physical activity translates to approximately 1,250
additional MET-minutes weekly, equivalent to 4-5
hours of moderate exercise, well above the WHO
minimum recommendations for health benefits. The
improved dietary diversity score (+2.3 food groups)
signifies meaningful nutritional improvement, as re-
search suggests each additional food group in daily
consumption correlates with approximately 8-12%
reduced risk of nutrient deficiencies in young
adults.11

The dashboard’s architecture (PHP, MySQL, modular
LAMP stack) enabled lightweight, mobile-responsive
deployment, essential for usage in semi-urban and
Tier II/IIl Indian cities, where low-bandwidth net-
works are often the norm. Moreover, the dashboard
fits well with Sustainable Development Goal 3 (SDG
3), particularly target 3.4, which promotes the reduc-
tion of premature mortality arising from non-
communicable diseases and promotes mental health
and well-being.

Being efficient in resource usage (costing ~3420/
user/month of direct operational costs) with demon-
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strated benefits in terms of behavior change, the
dashboard emerges as a strong candidate for adop-
tion as part of the Ayushman Bharat Digital Health
Mission of India, campus health programs, and global
and local NGO-led wellness initiatives. It is modular
and can be further adapted for specific subgroups
(e.g,, rural youth, LGBTQ+ populations, or those with
chronic conditions).

Policy & Implementation Insights: The results of
this study have significant caveats for healthcare,
public health policies, and academic institutions. This
dashboard follows the framework of Sustainable De-
velopment Goal 3(Good Health and Well-being), and
it works as a scalable solution to drive health out-
comes in the youth population, irrespective of barri-
ers to access and geography. The affordability built
into the platform’s compatibility with 92% of Indian
smartphones (Android 8+) is a viable option for
large-scale deployment under programs such as
Ayushman Bharat, aiding large-scale deployment of
practical solutions. The dashboard also contributes
to SDG3, as our results indicate that 78% of users felt
better equipped to contribute to the community. In
addition, the platform's multifaceted approach to
well-being makes it an ideal resource for incorporat-
ing mental health services within an educational set-
ting. This technology can augment existing initiatives
such as the Rashtriya Kishor Swasthya Karyakram
(RKSK) and widen its reach.

STRENGTHS AND LIMITATIONS

Despite the promising potential of the dashboard, a
few limitations must be recognized. First, the sample
was restricted to students from two northern Indian
states, limiting the generalizability to more linguisti-
cally and culturally diverse populations. In addition,
our study still had a regional bias, as 82% of the par-
ticipants were from urban colleges. The focus on two
northern Indian states (Uttarakhand and Uttar Pra-
desh) limits applicability to linguistically and cultur-
ally diverse regions like southern or northeastern
India, where digital health literacy, cultural attitudes
toward well-being, and healthcare infrastructure dif-
fer substantially. Future research should implement
multi-state sampling to validate the dashboard's ef-
fectiveness across India's diverse populations and
educational settings.

The reliance on self-reported metrics for physical ac-
tivity and dietary intake introduces potential recall
and social desirability biases. Social desirability bias
may have inflated positive outcomes, particularly in
physical activity and dietary reporting. Future itera-
tions should incorporate objective measures such as
wearable activity trackers, ecological momentary as-
sessment techniques, or validated biomarkers where
feasible. Additionally, the Hawthorne effect may have
influenced intervention group behaviors beyond the
dashboard's direct impact, as participants knew their
health behaviors were being monitored.
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The adoption barriers, such as 22% initially refusing
to adopt because of data privacy concerns and a lack
of digital literacy, with 15% needing in-person train-
ing as a sample, imply that these are huge gaps that
must be tackled from the bottom up to facilitate scal-
ing. This suggests a potential digital divide that could
limit the dashboard's accessibility to the most vul-
nerable student populations. Future implementa-
tions should incorporate tiered onboarding process-
es, including peer-led training, simplified user inter-
faces for low-literacy users, and offline support
options for regions with connectivity challenges.

While urban participants demonstrated higher en-
gagement (~18%) and superior outcomes than their
rural counterparts, these findings suggest that fur-
ther intervention tailoring is needed to ensure equi-
ty. Although six-month outcomes are encouraging,
longitudinal follow-up is required to assess whether
behavioral changes and health improvements are
sustainable. Health behavior research indicates that
initial intervention effects often diminish without
ongoing support. A 12-18-month follow-up assess-
ment would provide critical insights into the durabil-
ity of improvements and inform the development of
maintenance strategies. Although the dashboard in-
cluded feedback loops, it did not implement Al-
driven personalization or utilize machine-learning
elements; these features could improve scalability
and accuracy in future versions. Our original design,
whose Al integration will enable real-time crisis de-
tection, is a significant limitation of our study. While
effective, the current rule-based feedback system
cannot adapt to complex behavioral patterns or pre-
dict individual risk trajectories with the sophistica-
tion of machine learning algorithms. Future itera-
tions should incorporate predictive analytics to iden-
tify at-risk students before symptom manifestation
and deliver increasingly personalized interventions
based on usage patterns and outcome data.

CONCLUSION

The Youth Well-Being Dashboard is an innovative so-
lution that applies an informatics approach and mul-
tidimensional framework to the challenge of youth
well-being. a. Over six months, the dashboard pro-
duced meaningful improvements in anxiety (30%
reduction), physical activity (25% increase), dietary
diversity (18% improvement), and sleep quality
(22% enhancement), with moderate to large effect
sizes (d=0.58-0.82). These outcomes point to the
value of integrating behavioral science with digital
health technologies to address the multifaceted well-
being needs of India's student population.

Its demonstrated effectiveness and scalability make
it a promising tool for enhancing public health out-
comes among Indian college students. The dash-
board's cost-effectiveness (3420/user/month versus
X2,300 for traditional services) and scalable architec-
ture position it as a viable solution for integration in-
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to existing national programs. Specific implementa-
tion pathways include incorporation into Ayushman
Bharat's Health and Wellness Centres as a youth-
focused digital extension, integration with the
Rashtriya Kishor Swasthya Karyakram (RKSK) to en-
hance its reach, and adoption by university health
services as a preventive mental health screening tool.
This approach shows that to bridge the gap between
digital health technologies and the multidimensional
well-being needs of young adults in India, it is plau-
sible to provide a technologically robust and contex-
tually sensitive solution. Our findings from this study
show that digital health interventions are feasible,
technically viable, socio-culturally sensitive, aid in
better user engagement with their health, and can be
driven by measurable health outcomes. The dash-
board offers immense potential for institutional
adoption, cross-regional scaling, and integration into
national health initiatives. This platform can trans-
form youth well-being by addressing identified chal-
lenges and expanding its scope. While these findings
suggest significant promise for transforming youth
well-being support systems, further validation across
India's diverse contexts is essential before nation-
wide implementation.
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